For some time now retention has become a major issue in terms of the number of students failing to progress or dropping out from their studies. In addition to this lecturers are also concerned at the lack of student engagement they experience in the classes. This is particularly evident among first year students and, consequently, has a knock on effect for subsequent years. Staff at the School of Computing and Intelligent Systems (SCIS) 
INTRODUCTION
This paper discusses an innovative and experimental initiative into teaching and subsequently evaluates the effectiveness this had on student engagement and retention. In 1997 over 80% of young people in social class I entered higher education but only 14% in the same age group from social class V entered higher education (CVCP, 1999) . At this time the Government introduced a policy of widening participation. The aim of this policy was directed towards the enrolment of younger students from disadvantaged backgrounds in order to address the consistently low participation rates from those social classes (HEFCE, 2001) . The current target is that by the year 2010, 50% of all 18-30 year olds in the UK will be participating in higher education. This target is to be achieved while at the same time maintaining or improving student retention (HEFCE, 2006) . While widening participation is aimed at increasing the number of students from underrepresented groups it creates other issues that need to be taken into consideration, chiefly students from these groups may need more support to complete their studies successfully (National Audit Office, 2007) . As these students may be used to a very different learning style (HEFCE, 2001 ) it will require a rethink on how higher education should be delivered by institutions to make it more accessible, i.e. a move away from the traditional lecture model (HEFCE, 2002) . While widening participation dominates the initial recommendations put forward by Dearing (1997) , research from Thomas (2001) revealed that poor participation rates by underrepresented groups, e.g. working-class students, was a persistent failing of post compulsory education in the UK. A later study by Blanden and Machin (2004) , found that those who benefited most from the expansion of HE have been the higher income groups. This fact is further supported by Powdthavee and Vignoles (2008) . The results of their study also show that a considerable gap exists between students from advantaged and disadvantaged backgrounds dropping out of university in the first year of study. In fact students from disadvantaged backgrounds are "3 percentage points more likely to drop out" than students from an advantaged background. The authors believe this gap exists due to lack of engagement in early education, less significance placed on the importance of education, lack of support from parents and peers and low self esteem.
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ISSN: The relationship that exists between widening access and retention cannot be separated. The student population is becoming more diverse, as a result students who arrive at university from the less traditional routes can find it difficult to fit in with the traditional methods of delivery of courses (National Audit Office, 2007) . The increase in participation levels gives rise to claims that students are poorly prepared and/or lack the academic ability required (Yorke, 2001) . Additionally, students who arrive via different routes, e.g. GNVQ, have different expectations about the type of teaching and support they will receive. These expectations are based on their previous experience of teaching methods used during their studies to date. Evidence collated from surveys conducted by the School of Computing and Intelligent Systems (SCIS) at University of Ulster during enrolment show that there is an increase in the number of students arriving from different routes, e.g. GNVQs.
For some time now management at colleges and universities have become increasingly concerned by the rising number of students either leaving or failing to progress in their studies. As a result retention and engagement have become a major priority.
To address the issues of engagement and retention associated with widening participation the authors have introduced an initiative of providing small group tutorials to all first year students in SCIS. These tutorials were delivered to small groups with a maximum of 15 students in a group. Consistency was maintained by using the same two members of staff to deliver the sessions.
Evaluation took place during and at the end of the semester, using informal discussions and a student questionnaire. In order to achieve this the problem domain was investigated in terms of the lack of student engagement and high attrition rate within the school, followed by the introduction of the proposal to provide small group tutorials in a bid counteract the problems. The tutorials were subsequently implemented across all the first year courses within the school and the effectiveness was evaluated through feedback from students and staff.
LITERATURE REVIEW
Research has shown that issues relating to retention and engagement are widespread in UK institutions. The first year experience is vitally important in retaining students. Many universities have made efforts to address these issues with different initiatives such as:
• Developing VLEs (virtual learning environment);
• Foundation year courses;
• Careers education in first year;
• Encouraging social engagement; and • Put the best teachers on first year modules.
One use of a VLE, such as WebCt or Moodle, is to help students from a wide range of backgrounds to cope with the demands of higher education. Engagement with the VLE is compulsory for all students. Through the use of quizzes and tests students are able to assess their individual progression. Students can work at a pace that suits them and revisit material as often as necessary (Vogel, 2010) .
Foundation year courses have been introduced in institutions to permit students lacking the necessary entrance qualifications to participate in higher education. A benefit of the foundation year at the authors' school is that it gives students a taster of the undergraduate courses available permitting students to make a more informed choice. This leads to more engagement and an interest in their studies. Confidence is increased and students are more likely to complete their undergraduate studies (Hearn, 2002) .
Curricular developments can include providing modules about employment and careers education. Careers education in the first semester can be seen as contributing to the development of institutional commitment, as students are being educated about the possible career paths emerging from their study choices. This can reinforce the value of the 'chosen' course. Such an approach may be particularly beneficial when the institution and/or course are not the students' first choice (Yorke and Thomas, 2003) .
According to Tinto (1993) , social engagement is important in relation to student retention. One institution in particular realises this. Teaching and learning can be made more interactive and social. This may be achieved by using more group work and by creating group study areas where students can work in collaboration with others. Peer teaching/support can also promote engagement and thus improve retention. ISSN: 1473 Research indicates that the best teachers should be allocated as coordinators for first year modules. This is a practice that has been adopted by the authors' school.
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PROBLEM DOMAIN
Over the last few years the School of Computing and Intelligent Systems (SCIS) has been concerned at the numbers of students failing to progress or dropping out from their studies and additionally the lack of student engagement experienced by lecturers. This was particularly evident among first year students and, consequently, had a knock on effect for subsequent years. The figures for first year students are usually higher than for the following years, and generally peak in the first semester. The current government promised to give half of young people (18 -30 year-olds) a university education. While this is to be commended, sadly the statistics indicate that almost a quarter of those entering university do not complete their course (Sunday Times, 2008) . Students withdrawing from their course do so for a variety of reasons, e.g. personal, financial, institutional, or course related, some of which the college has no control over. Consequently students find it difficult to manage their time and settle into their studies. In a study conducted for the National Audit Office (2001) several reasons were offered for students failing to complete courses, these included:
• course was not what was expected;
• wrong choice of subject(s);
• students choose the wrong course for the career they wanted to pursue;
• the wrong level of course was chosen, which generally translated into the course was too difficult;
• students are not fully aware of the commitment they are taking on, they fail to appreciate the amount of time and effort required for the course; • students may be employed for long part-time hours for the duration of their studies.
During discussions with colleagues about retention and drop-out rates the same themes kept recurring. These included:
• poor attendance;
• poor motivation;
• lack of engagement;
• student not adequately prepared for classes;
• attempting to teach to the very wide range of abilities among the student cohort;
• student not adequately prepared for higher education, students find it difficult to make the transition from school to higher education; • first experience of living independently.
Some of the reasons given for non completion could be resolved by providing prospective students with better and more appropriate information prior to arriving at university so that they are in a better position to make a more informed choice. While other reasons could be addressed by providing better induction and support to the student once they start a course. The wide gap in students' ability would suggest that lecturers need to 63 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507 reconsider the methods they use when teaching as the traditional lecture model does not suit all students, particularly those students entering university from the vocational routes. The research conducted will address this issue.
In the School of Computing and Intelligent Systems it was noticed that the modules that present the greatest difficulty for students were those on which computer programming or mathematics is a major component. The question posed was,
"What measures could be taken to reduce the number of students failing or dropping out while at the same time maintaining or improving standards?"
Following discussions at school board meetings it was agreed that first year students needed additional support in order to get them through the transition period successfully. These students are unfamiliar with university life and for many it is their first experience of living independently.
Experience with first year computer science students at SCIS shows that there is a recurring problem of 'high' failure rates within computer programming modules. This could be explained by the fact that for many of these students this is their first encounter with writing algorithms or computer programs. In response to this problem the ideas was borne that introducing small group tutorials for students on this module could enhance the retention rates. The idea was to replace the large tutorial, attended by all students, with a number of smaller group tutorials. The same tutorial would be delivered to each group and taught by the same person thus ensuring consistency. It was decided to limit the size of each group to 10-15 students. With approximately 100+ students taking the module there is the potential for the tutorial to be delivered up to ten times in the week.
After further discussions and consultation with other staff who teach in the first year it was decided to include all the modules taught in the first year in these tutorials. This is a major undertaking requiring substantial time and resources in addition to the cooperation of all those involved.
DESIGN
Following a consultative process involving first year teaching staff it was agreed that eleven cross-modular 1-hour tutorials would be prepared by the year-1 lecturers for each of the two semesters. Each tutorial typically consisted of three questions and each question was related to one of the three modules being studied by the students for that semester i.e. one question per module per week. Questions were designed such that the material covered in the classes during the previous week was reinforced thus enhancing the students' learning and understanding. Questions were compiled such that each one should be capable of being completed in about fifteen minutes. Attendance will be compulsory and students will be encouraged to attempt the three questions.
Two members of staff taught four 1-hour tutorials each for a number of Level 1 students per week; each tutor retained the same groups of students for the semester. Dividing the anticipated student numbers between available staff resulted in approximately 15 students per tutorial per member of staff.
A record of student attendance was taken at the beginning of each class so that attendance could be monitored. As the groups sizes were smaller it meant that all Level 1 students got a tutorial every week at which their attendance, contribution and understanding was monitored, providing an opportunity to note the names of students who were struggling or finding the material difficult to understand. Additional individual assistance was made available to these students. This helped to identify potential problem cases at an earlier stage and enable corrective action to be taken.
A first year teaching team was formed with membership including the courses' coordinator, the tutors delivering the tutorials and the module coordinators of the first year modules for the semester in question. The first year teaching team met on a weekly basis to discuss students' attendance and progression. Students who regularly missed any of their timetabled classes or who were struggling were flagged up at these meetings. Students with a poor attendance record were contacted by the courses' coordinator, initially by telephone and asked to explain their absence. If there was no improvement then the student was asked to meet with the courses' coordinator. 
IMPLEMENTATION
At the beginning of each tutorial the tutor distributed printed copies of the questions. S/he briefly summarized the nature of the work, highlighted any assumptions that were necessary and gave instructions on how the work should be completed. Tutors encouraged students to work in smaller groups and to discuss solutions among each other. While the students worked on the questions it gave the tutor an opportunity to engage with each smaller group to provide advice and direction and also to answer any queries they had or to clarify material they covered in the lectures or practicals. During the tutorial the solutions to the set questions were considered and discussed by the whole group. While members of staff delivering the tutorials had been provided with both the questions and model solutions by the module co-ordinators for the subjects it must be noted that students occasionally came up with alternative solutions. This was an ideal situation as it led to further discussion on, for example, which is the most efficient answer. These alternative solutions related mostly to computer programming modules.
Towards the end of the semester a slight shift in the emphasis of the tutorials was necessary and after discussions at the first year teaching team meetings it was agreed to focus on exam techniques during the last three weeks of the semester. This was decided because it was discovered in conversations with students that some of them had limited or no experience of time constrained exams due to the nature of the route followed for course entry or in the case of mature students who were returning to education after working for a period. Lecturers agreed to provide sample exam questions and solutions with a marking scheme. Student feedback on this initiative was positive. They reported that it was extremely beneficial as it allowed them to see how to provide an answer that would maximize the mark awarded.
Difficulties Encountered (Changes in the timetable)
Once the cooperation of the first year module coordinators was obtained thoughts then turned to the practicalities of delivering the tutorials, primarily where would they take place and at what times? While this appears initially to be a relatively trivial aspect it resulted in quite a few headaches, both for the tutors delivering the sessions and the senior lecturer in charge of timetabling. Students taking these tutorials were registered on a range of programmes.
If the students had been from the school of computing and intelligent systems only this would not have been such a problem but faced with students from different schools and faculties this 'simple' task became increasingly difficult. Couple this with the fact that the central timetable is administered in a different campus and was finalized months earlier and it becomes clear that this required a lot of organizing. Central timetabling was able to supply a list of what rooms were available and at what times. The tutors then had to get the timetables for each cohort of students and attempt to match them to rooms and times available. This was quite a major undertaking and even when the schedule was 'finalized' it was necessary to move students between groups in order to facilitate unexpected complications.
COLLECTION AND ANALYSIS OF DATA
A process of formative evaluation was conducted during the research through informal conversations with the students both individually and as a group during tutorial and practical sessions. Experience shows that most feedback is received during the practical classes. Students are more relaxed and more inclined to engage in casual conversation. Questions can be thrown in subtly during these exchanges. Summative evaluation was performed at the end of the semester by means of a questionnaire. Closed questions were used as much as possible to facilitate analysis. However, students were given the opportunity to give a free response at the end. It was decided to keep the replies anonymous in order to receive more open and honest responses. To get as many responses as possible the questionnaire was distributed to the students during a lecture when they were together as a large group, in the final week of the semester. A record of who was present was kept and students who missed the lecture were given the questionnaire in the practical classes during the week.
As previously stated, the first year teaching team met on a weekly basis to discuss student attendance and performance. It would be unwise to measure the success of the small group tutorials based solely on pass rates at the end of the semester. A further indicator of their success is student engagement with their studies and how they perform in weekly tests. Students reported that the tutorials helped to improve their marks in weekly class tests. As an example consider the spreadsheet for a maths module shown in rule, a relationship exists between the mark achieved and attendance. In general the mark took a dip when the student missed a class. There will, of course, be some exceptions to this rule. Attendance figures (not included) also indicate that capable students will attend everything that is put on for the group but sadly some students that really need to attend do not. Student 1 received full marks in every class test and attended every tutorial. Student 2 also attended every tutorial but showed signs of struggling with the subject; this was picked up by the tutor and module coordinator after week two's test and was discussed at the weekly meeting. The tutor offered the student personal tuition and spent considerable time going over examples and getting the student to attempt other examples without the tutor's assistance. There was a considerable improvement in the student's marks, with a minor blip in week 7. 1 February 2010  ISSN: 1473-7507   CW1   CW2  CW3 CW4  CW5  CW6  CW7  CW8  CW9  CW 10   Name  10%  10%  10%  10%  10%  10%  10%  10%  10%  10%  10  10  7  10  10  6  10  10  10  10  10  10  10  9  9  9  8  9  10  A  9  10  8  10  8  8  10  9  10  5  8  7  2  A  6  5  3  5  3  6  10  10  9  10  10  9  3 
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Survey Results
Summary of responses to the student questionnaire. Seventy five students participated in the small group tutorials. Questionnaires were distributed to all students and sixty one were completed and returned. For the purposes of this paper it was decided to focus the evaluation of the student questionnaire on questions 6 -18. Had time permitted, a more in-depth analysis would allow for example age group, gender or course specific data to be cross referenced and studied, this information was gathered in the first part of the questionnaire. The response to this question highlights one of the main advantages of the small group tutorial, the tutor has more time to spend with each student. While not every student will need 'one to one' attention it provides reassurance when a student is in doubt about a topic. Q13.
Questions 11, 12 and 13 focused on the students' understanding of the topics covered in classes. As already mentioned computer programming and mathematics subjects can be particularly challenging for students. However, if the tutor can use examples of problems faced each day as we go about our lives to explain the 71 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507 concepts under discussion then students can relate to it and hence deepen their understanding of the subject.
As an example consider the swap algorithm commonly used in computer programming. In this situation it is required to swap the values stored in two variables with each other. Students frequently have difficulty with this and fail to appreciate that it is necessary to introduce a temporary holding area to complete the task. A simple demonstration with the aid of some props and a volunteer explains the concept; a student was invited to swap the contents of two beakers of water. At this point no other cups were in sight. The student stated that it could not be done , other students were invited to offer suggestions on how it could be achieved. It was quickly agreed that another beaker was needed to complete the task. This scenario can be further developed by using beakers of differing sizes to demonstrate the use of data types. This is reminiscent of the Chinese proverb, Questions 17 and 18 were open response to allow students to make suggestions on how the tutorial sessions could be improved or changed. Surprisingly, of the students that answered Q17 the majority wanted to see the tutorial time extended by about 30 minutes. They felt this was needed to enable them to get through all the questions. The most common dislike related to the time the sessions were scheduled for. Some students thought they were too early in the morning! This is not accepted as a valid point. Other students did not like the timing, e.g. the tutorial was the only class they had on that day or there was 4/5 hours between that and the next class. Unfortunately there is very little that can be done about this -timetabling issues were discussed earlier. In general the students were very much in favour of the tutorials and appreciated them greatly.
EVALUATION
Evaluation of the research project was conducted by qualitative and quantitative methods. This comprised of a student questionnaire, interviews with the students, meetings of the first year teaching team and statistics provided by the Staff Development Unit. The views of a critical friend were sought throughout the project and comments from peers were welcomed. Peer feedback indicated a strong interest in the project and acknowledged the considerable planning necessary for a project of this nature.
The student questionnaire distributed at the end and interviews during the project indicated the small group tutorial system worked very well. The results from the questionnaire were discussed and presented in section 6.1. Feedback obtained from interviews with students was, in general, very positive and encouraging. The tutors were realistic in their approach and appreciated that sometimes all of the questions may not be completed but they were more interested in ensuring the students grasped the concepts. It was noted that some students were reluctant to attend class. The reality is that this will only help the students who are prepared to put in the work and commit to the tutoring scheme. There will always be a student body which does not do the work and which will not succeed as a result.
Students highlighted advantages that had not been thought about, in particular the social element associated with small groups. They felt this was an opportunity to get to know other students in the class that would not Weekly meetings of the first year teaching team highlighted the importance of the small group tutorials. Staff acknowledged the extra work involved but felt the benefits were worth it. Staff reported increased engagement in classes accompanied with an improvement in marks for class tests. Staff (and students) indicated that they would like these tutorials to continue into second year as they felt students had a better grasp of the subject. 
CONCLUSIONS
Colleges are becoming increasingly concerned about the number of students either failing to progress or opting out of their studies, both of which can result in financial penalties for the college. A range of reasons is cited for students not completing but colleges can address only those they have control over, e.g. teaching methods used, resources, accommodation etc. Evidence suggests a relationship exists between widening access, which can result in poorer quality student intake, and attrition rates (Simpson and Johnston, 2006) . While the Government's policy on widening participation is, in principle, to be welcomed the fact that students entering university are now coming from a more diverse background cannot be ignored. These students are familiar with different teaching and assessment methods to those traditionally used in universities, thus making the transition from secondary school to university more difficult as they have different expectations on the type of teaching and support they will receive, this is supported by Evans and Abbott (1998) .
Small group tutorials were introduced to address the issue of student retention. Attendance was closely monitored and any absence was immediately acted on by the lecturer/tutor who asked the student for an explanation. If there was no improvement then the matter was passed onto the courses coordinator for follow up action. Students were informed of how their attendance could impact on their studies and left in no doubt that attendance was mandatory. Attendance improved as students were receiving support on an individual basis. Students reported that as a result they felt they were learning more and had a better understanding of the topics as highlighted in the survey. 75 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507
Motivation and engagement was improved as students felt that the tutor had an interest in their progress. They felt comfortable about asking questions and seeking assistance without the intimidation and anxiety felt in a large group. Tutors observed that students came to the tutorials with appropriate materials, e.g. pen, paper and calculator (this is in contrast to how they presented for classes in the early days of the semester) as they knew they would have to provide solutions to the questions set. They had to actively engage in the lesson as the tutor spent time with each student. There was nowhere to hide! The informal atmosphere during the lessons led to better engagement. Tutors were able to identify weaker students and therefore provide additional support to those that needed it most. The structured learning was similar to what students were familiar with while at secondary school. The tutor's expectation for everyone to attempt the questions was conveyed to the group from the outset.
Being part of a larger group can have a negative effect on a student's progress. The student can get lost in the crowd and can easily fall behind in his/her studies. Working in smaller groups of 10-15 allows for more personal contact with the tutor and fellow students and therefore creates a greater sense of involvement by all. The format of the tutorials was devised to focus the students on the previous week's work and reinforce the material in a less intimidating environment. Examining the student marks for the mathematics module indicates that this has been successful. Students exhibited a willingness to participate and were appreciative of the individual attention they received. Students also highlighted the fact that this helped them to form relationships and make new friends among the group. This was an additional advantage that had not been considered. Students expressed that the relationship developed with the tutor meant they were more likely to ask for support if they experienced difficulties.
Figures show an overall improvement in retention, albeit it a small increase. There are fewer early leavers and progression to second year has improved. The authors and the first year teaching team feel that the increased engagement must be emphasised which they believe resulted in students performing better than they otherwise would have. This has benefits for the students as they enter their second year of study.
Increasing retention is a worthwhile objective with advantages for all concerned but it will not be achieved lightly. A considerable amount of time and commitment by staff needs to be invested to tackle the diversity of student abilities. Additionally change is required in institutions and staff that are entrenched in their attitudes.
